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SETTING UP ASD GETTING STARTED 
Where To Get Sand 
S t e r i l i z e d  s a n d  c a n  be purchased  i n  bags  a t  many lumber 
and b u i l d i n g  s u p p l y  s t o r e s .  D i e h l s  i n  W e l l e s l e y ,  Mass 
Hardware i n  IValtham, and B i c k n e l l  Poo l  Supply  i n  Framing- 
ham c a r r y  i t .  When buy ing  s a n d ,  b e  s u r e  t o  buy f i n e  
g r a i n  o r  p l a y  s a n d .  P l a y  s a n d  h a s  t h e  f i n e s t  g r a i n s .  
H e a l t h  F a c t o r s  
To p r e v e n t  s a n d  and w a t e r  from becoming u n s a n i t a r y ,  t a k e  
t h e s e  p r e c a u t i o n s .  
- Use s t e r i l i z e d  s a n d .  
- Do n o t  a l l o w  s a n d  t o  become o v e r l y  s a t u r a t e d  w i t h  
w a t e r .  Allow s a n d  t o  d r y  o u t  o c c a s i o n a l l y .  
- Empty w a t e r  t a b l e  e a c h  day .  
- - .  Have c h i l d r e n  wash hands  b e f o r e  u s i n g  s a n d  o r  w a t e r .  
A l so  keep  s a n d  o u t  o f  d r i n k i n g  f o u n t a i n s  and s i n k s  a s  it 
e a s i l y  c l o g s  them. 
I n t r o d u c i n g  A SZnd O r  Water T a b l e  
- Sand 
F i r s t  have c h i l d r e n  work w i t h  d r y  s a n d  a l o n e  (no t o y s  
o r  t o o l s )  and t h e n  w i t h  w e t  s a n d  a l o n e .  G r a d u a l l y  add 
d i g g i n g ,  s i f t i n g  and s o r t i n g  t o o l s  and t o y s .  F i n a l l y ,  
change  t h e  i t ems  a v a i l a b l e  p e r i o d i c a l l y  and o r g a n i z e  
them a c c o r d i n g  t o  themes o r  c a t e g o r i e s ,  s u c h  a s  road  
b u i l d i n g ,  vo lcano  b u i l d i n g ,  f a r m s ,  c a s t l e s ,  p r i n t i n g ,  
mold ing ,  c a k e  b a k i n g ,  e t c .  
- Water 
Begin w i t h  w a t e r  and a  few t o y s  o r  measur ing  t o o l s ,  
g r a d u a l l y  add ing  more m a t e r i a l s  and d i s c u s s i n g  w i t h  
t h e  c h i l d r e n  t h e i r  u s e s  and p o s s i b l i t i e s  f o r  e x p e r i m e n t -  
i n g .  For  example ,  b e g i n  w i t h  b o a t s  and o t h e r  f l o a t i n g  
t o y s ;  add measur ing  c u p s ,  t u b i n g ,  f u n n e l s ,  b e a k e r s ,  
bowls ,  w a t e r  pumps, e t c .  A s  a n o t h e r  e x p a n s i o n ,  add 
b u b b l e s  and bubb le  b lowing m a t e r i a l s .  F i n a l l y ,  p l a n  
a c t i v i t i e s  a round  themes ,  s u c h  a <  s i n k  and f l o a t ,  
making b o a t s ,  w a t e r  e x p e r i m e n t s .  (For  more d e t a i l e d  
i d e a s ,  s e e  s e c t i o n  on Themes/Units . )  
Things  To Keep I n  blind ( f o r  t e a c h e r s  and c h i l d r e n )  
- Placement  o f  T a b l e  
C o n s i d e r  p lacement  o f  s a n d  o r  w a t e r  t a b l e  c a r e f u l l y .  P l a c e  
it o u t  o f  heavy t r a f f i c  a r e a s  b u t  where c h i l d r e n  c a n  work 
c o m f o r t a b l y .  C o n s i d e r  what o t h e r  a c t i v i t i e s  c a n  s u c c e s s -  
f u l l y  t a k e  p l a c e  n e a r  i t  and make s u r e  it i s  i n  a  p l a c e  . 
where t h e  mess w o n ' t  b e  a  problem.  I t  i s  n i c e  t o  have  s a n d  
and w a t e r  o u t s i d e  i f  t h e r e  i s  a  s p a c e  w i t h  e a s y  a c c e s s .  
- Clean-up  Equipment 
Keep a  d u s t p a n  and a s m a l l  broom n e a r  t h e  sand  t a b l e  and 
a  sponge and p a i 1 , n e a r  t h e  w a t e r  t a b l e .  
- S t o r a g e  o f  A c c e s s o r y  M a t e r i a l s  
Make s u r e  t h e r e  i s  a  s h e l f  o r  room f o r  a l a r g e  box n e a r b y  
f o r  e a s y  s t o r a g e  o f  m a t e r i a l s .  
E s t a b l i s h  Management P r o c e d u r e s  
- L i m i t  t h e  number o f  c h i l d r e n  who may b e  a t  t h e  sand  o r  
w a t e r  t a b l e  a t  o n e  t i m e .  Have a  s i g n - u p  s h e e t  o r  w a i t i n g  
l i s t  i f  c o m p e t i t i o n  f o r  a  p l a c e  a t  t h e  t a b l e  i s  keen.  T h i s  
i s  o f t e n  n e c e s s a r y  when f i r s t  i n t r o d u c i n g  a  new a c t i v i t y .  
- L i m i t  t h e  amount o f  w a t e r  t h a t  may b e . a d d e d  t o  t h e  s a n d  by 
d e s i g n a t i n g  t h e  c o n t a i n e r  t o  be u s e d  o r  by t e a c h e r  s u p e r -  
v i s i o n .  
- D i s c u s s  l a k e  b u i l d i n g  i n  t h e  s a n d  box. S i n c e  w a t e r  q u i c k l y  
s o a k s  i n t o  s a n d ,  l a k e s  c a n  soon  c a u s e  t h e  sand  t a b l e  t o  
become w a t e r  l o g g e d !  I f  t h e  s a n d  i s  scooped away t o  make 
t h e  l a k e  on t h e  t a b l e ' s  s u r f a c e ,  i t  w i l l  be  more s u c c e s s f ~ l .  
- D e s i g n a t e  t h e  t o y s  t h a t  c a n  b e  u s e d  i n  t h e  s a n d  and w a t e r  
t a b l e .  Wood w i l l  warp: some m e t a l s  w i l l  r u s t .  
- Decide  w h e t h e r  o r  n o t  t o  have  c h i l d r e n  wear smocks. 
- Decide  upon c l e a n - u p  p r o c e d u r e s .  
Develop And D i s c u s s  Ru les  For  B e h a v i o r  
- Keep sand  o r  w a t e r  i n  t h e  t a b l e .  ( S p i l l s  c a n  c a u s e  s l i p -  
p e r y  f l o o r s .  E v e n t u a l l y  s a n d  and w a t e r  w i l l  b e  a l l  gone . )  
- T a b l e  and f e e t  need t o  s t a y  on t h e  f l o o r .  (No swimming!) 
- N a t e r  i s  o n l y  f o r  p l a y i n g ,  n o t  d r i n k i n g .  ( I t  i s n ' t  c l e a n . )  
- Sand and w a t e r  can  b e  p o u r e d ,  s i f t e d ,  molded, e t c . ,  b u t  
n o t  thrown.  . 
I1 SUGGESTED EQUIPbiENT AND MATERIALS 
Sand And/or Water T a b l e  
- T r a d i t i o n a l  s a n d / w a t e r  t a b l e s  c a n  be  found i n  c a t a l o g u e s .  
A p l a s t i c  t u b  i s  recommended a s  m e t a l  ones  d e t e r i o r a t e  
w i t h  t i m e .  b.leta1 t u b s  c a n  be  l i n e d  w i t h  heavy p l a s t i c  
t o  p r e v e n t  o r  c o r r e c t  t h i s .  
- Less  e x p e n s i v e  s u b s t i t u t e s  i n c l u d e  l a r g e  s e e - t h r o u g h  
p l a s t i c  t u b s  i n  s c h o o l  s u p p l y  c a t a l o g u e s ,  s m a l l  p l a s t i c  
-. t u b s  found i n  k i t c h e n  and c l e a n i n g  s e c t i o n s  o f  d e p a r t -  
ment and hardware  s t o r e s  and l a r g e  p l a s t i c  cement mixing 
t u b s  found a t  lumber s u p p l y  s t o r e s .  
Clean-up Equipment 
- Genera l  c l e a n - u p  c a n  be done by t h e  c l a s s  i f  d u s t p a n ,  
broom, w a s t e  b a s k e t ,  sponge mop, bucke t  and sponges  a r e  
p r o v i d e d  and s t o r e d  n e a r b y .  
- Newspapers c a n  be used  t c  soak  up s p i l l s  and p r e v e n t  
s l i p p i n g .  
- I f  t h e r e  i s  no s i n k  i n  t h e  c l a s s r o o m ,  a  bucke t  f u l l  of 
w a t e r  and a  package o f  t o w e l s  c a n  be  used  f o r  r i n s i n g  
and d r y i n g  sandy hands .  
V i s u a l  Aids -Pho tographs ,  Drawings,  P o s t e r s  
- V i s u a l  a i d s  c a n  be  d i s p l a y e d  n e a r  t h e  s a n d / w a t e r  t a b l e  t o  
s t i m u l a t e  i d e a s .  Such p i c t u r e s  might  i n c l u d e :  
. Mountain s t r e a m s ,  l a k e s ,  ponds; o c e a n s ,  pudd les  
. Lapping o r  c r a s h i n g  waves; s t i l l ,  r i p p l e d  o r  r u n -  
n i n g  w a t e r  
. People  o r  a n i m a l s  u s i n g  w a t e r  f o r  d r i n k i n g ,  washing,  
t r a v e l i n g ,  r e c r e a t i o n  
. Dunes, b e a c h e s ,  sandboxes ,  wet o r  d r y  sand 
. Sand w i t h  wind and w a t e r  formed p a t t e r n s  
. P e o p l e  b u i l d i n g ,  d rawing ,  p l a y i n g  i n  sand 
. P i c t u r e s  t o  encourage  themes ,  s u c h  a s  t h o s e  o f  a  
farm , c i r c u s ,  c a s t l e ,  e t c .  
A c c e s s o r i e s  
- See  t h e  d iagram f o r  d e t a i l s .  
- Many i t e m s  can  be  used  i n . b o t h  s a n d  and w a t e r .  
- Use y o u r  i m a g i n a t i o n  t o  f i n d  o t h e r  m a t e r i a l s  f o r  f i l l i n g ,  
p o u r i n g ,  mix ing ,  t e x t u r i n g ,  molding,  s q u i r t i n g ,  f l o a t i n g  
o r  s i n k i n g ,  making b u b b l e s .  
- I t  i s  b e s t  t o  u s e  p l a s t i c ,  s t a i n l e s s  s t e e l  o r  a.luminum 
t o o l s  a s  wood s o a k s  up w a t e r ,  warps and c r a c k s ,  and 
o t h e r  m e t a l s  can  r u s t .  
s c o o p s ,  s h o v e l s  
m o l d s - c a n s ,  l e t t e r s ,  c u p s ,  
r u b b e r  bands  
c a s t l e  f o r m s ,  f i s h  forms 
egg  b e a t e r ,  whisk  
s t r a w s ,  s t r i n g  o b j e c t s  f o r  t e x t u r i n g  and p r i n t i n g ,  combs 
l i q u i d  s o a p ,  g l y c e r i n e  p a p e r  and p e n c i l s  f o r  l a b e l i n g  
s p r a y e r  t o  w e t  s a n d  
p l a s t i c  l i d s  ( c u t  s h a p e s  o u t )  r a k e s ,  hoes  
w i r e  f o r  making hoops 
p l a s t i c  n e t  bags  
b a k i n g  t i n s  
bowls ,  p o t s  
l a d e l s ,  pumps 
s i f t e r s ,  f u n n e l s  
l e x i b l e  t u b i n g ,  p i p i n g  
s a n d / w a t c r  wheel  
p i p e  c o n n e c t o r s  s i z e  g r a d u a t e d  c o n t a i n e r s  
p l a s t i c  b o a t s ,  a n i m a l s ,  c a r s ,  
. f e n c e s ,  p e o p l e ,  p l a n e s  
c a n s  w i t h  h o l e s  h a r d  p l a s t i c  c u p s ,  p l a t e s  
u t e n s i l s  
b u c k e t s ,  p i t c h e r s  
ACCESSORIES 
Relaxation 
Socialization 
1 - Working cooperatively 
1 - Learning to express feelings 
1 - Learning to respect othersf work and ideas. 
I Language Development 
1 - Expressing ideas 
1 - Building vocabulary 
I - Using abstract and qualitative words 
- Learning English as a second language. 
Small and Large Motor Coordination 
- Improving spatial relationships 
- ~ e v e l o p i n ~ ~ m u s c l e  control through pouring, squeezing, 
siphoning, sifting and molding. 
Dramatic Play 
- Using imagination 
- Developing independence 
Ex~loration and Creation 
Applying Math and Science Concepts 
- Making predictions 
- Measuring and comparing quantities, weight and volume 
- Estimating 
- Counting 
- Equalizing 
. -- 
I V  SOME TEACHING STRATEGIES 
Ch i ld r en  Explore  and Experiment Independen t ly  
Teacher  Encourages Obse rva t i on  and Develops Concepts  
Through Ques t i ons  
- Where does t h e  w a t e r  go when i t  i s  poured on sand? 
- What happens t o  o b j e c t s  made o f  wood, c a rdboa rd ,  p l a s t i c ,  
m e t a l ,  when t hey  a r e  used  i n  sand  o r  wa t e r ?  
- How wet must sand  be i n  o r d e r  t o  be  molded s u c c e s s f u l l y ?  
- What happens t o  a  c o n s t r u c t i o n  o f  wet  sand  a s  t h e  sand  
d r i e s ?  ( p r e d i c t i n g )  
- Where does  t h e  w a t e r  go when t h e  sand d r i e s ?  ( evapo ra t i on )  
- What 's  i n s i d e  a  bubb le?  
- -. How do o b j e c t s  (seem) t o  change when looked a t  through 
wa t e r ?  ( d i s t o r t i o n s )  
- How many s m a l l  c o n t a i n e r s  w i l l  i t  t a k e  t o ' f i l l  a  l a r g e r  
c o n t a i n e r ?  ( e s t i m a t i n g ,  c o u n t i n g )  
- . . 
Teacher  expands unde r s t and ing  o f  concep t s  by t e a c h i n g  s p e c i f i c  
u n i t s  ( e .  g.  s i n k - f l o a t ,  p r o p e r t i e s  o f  w a t e r ) .  
- Themes 
- P o s s i b l e  themes i n c l u d e  farm,  c i t y ,  h a r b o r ,  age o f  
d i n o s a u r s ,  age  o f  c a s t l e s  and k n i g h t s ,  cooking.  
- Themes can be encouraged by: 
. r e a d i n g  r e l a t e d  books ,  poems 
. viewing r e l a t e d  f i l m s ,  f i l m  s t r i p s  
. hav ing  r e l a t e d  m a t e r i a l s  a v a i l a b l e ,  such  a s  
an ima l s ,  p e o p l e ,  p l a n e s ,  b o a t s ,  f e n c e s ,  c a s t l e  
molds,  e t c .  
. d i s p l a y i n g  r e l a t e d  p i c t u r e s  n e a r  s and /wa t e r  t a b l e .  
- Sink and F l o a t  Un i t  
. P r e d i c t ,  t e s t  and r e c o r d  o b j e c t s  which s i n k  
o r  f l o a t .  C h i l d  can draw a  c h a r t  o f  r e s u l t s  
o r  can  w r i t e  on a  teacher-made d i t t o  s h e e t  ... 
S  on t h o s e  o b j e c t s  t h a t  sank  and F  on t h o s e  
- - 
o b j e c t s  t h a t  f l o a t e d .  
. Have some o b j e c t s  which w i l l  s i n k  o r  f l o a t  
depending on how t h e y  a r e  p l a c e d  i n  t h e  w a t e r .  
- Clay Boat Un i t  (ESS u n i t )  
. Use v a r i o u s  m a t e r i a l s  ( c l a y ,  t i n f o i l ,  s ty ro foam)  
t o  make b o a t s .  Add we igh t s  t o  s e e  which b o a t s  
can c a r r y  t h e  h e a v i e s t  l o a d s .  Encourage new 
shapes  and c o n t i n u e  t o  t e s t  w i t h  w e i g h t s .  Dis -  
, , c u s s  which shapes  work b e s t  and h y p o t h e s i z e  
why. 
- Bubbles 
. F i l l  p o t s  and bowls w i t h  w a t e r  and d e t e r g e n t .  
Mix wixh whisk o r ' b e a t e r  t o  make bubb l e  soup .  
Blow w i t h  s t r a w s  t o  make bubble  mounta ins .  Add 
food c o l o r i n g  on t o p  t o  show how bubb l e s  a r e  
a t t a c h e d  t o  one  a n o t h e r .  
. I n  deep t r a y s  o r  i n  t h e  w a t e r  t a b l e ,  d i p  f rames ,  
hoops ,  forms,  f i n g e r s ,  c a n s ,  n e t t i n g ,  e t c . ,  t o  
make bubb l e s .  
. C r e a t e  d i f f e r e n t  s h a p e s ,  t h r e e  d imens iona l  and 
two d i m e n s i o n a l ,  f o r  bubb le  making. 
- u s e  s t r a w s  and s t r i n g  
- u s e  w i r e  t o  form hoops 
- u s e  p l a s t i c  l i d s  ( c u t  s h a p e s  w i t h  matt  Kni fe )  
H e l p f u l  H i n t s  @ @ @  
- Use a good l i q u i d  d e t e r g e n t  ( J o y ,  I v o r y ) .  
- Add g l y c e r i n e  t o  keep b u b b l e s  from e v a p o r a t i n g  
i n s t a n t l y .  G l y c e r i n e  can  b e  purchased  a t  a  d rug  
s t o r e .  
- Wet hands  b e f o r e  u s i n g  f rames  t o  blow b u b b l e s  s o  
d r y  hancts won ' t  b r e a k  b u b b l e s .  
- Be p a t i e n t !  Try b lowing and waving f rames  and 
m a t e r i a l s  a t  d i f f e r e n t  s p e e d s . '  Use c a n s ,  n e t t i n g ,  
f r a m e s ,  e t c .  
V I  ADVANCED CONCEPTS 
Water Cyc le  
- Books and char ts  a r e  a v a i l a b l e  which d e s c r i b e  and 
i l l u s t r a t e  t h i s  c o n c e p t .  Sugges ted  r e a d i n g  i s  "Water 
f o r  Dinosaurs  and You" by C u f f a r i .  Once c h i l d r e n  have 
some u n d e r s t a n d i n g  o f  t h e  c y c l e ,  t h e  impor tance  o f  
keep ing  o u r  w a t e r  c l e a n  can  b e  d i s c u s s e d .  
Impor tance  o f  Water t o  Our L i f e  
- Have c h i l d r e n  b r a i n s t o r m  ways we u s e  w a t e r  ( d r i n k ,  
wash o u r  b o d i e s ,  c l o t h e s ,  w a t e r  p l a n t s  and c r o p s ,  
t r a v e l ,  r e c r e a t i o n )  and make a  l i s t .  
- D i s c u s s  t h e  impor tance  o f  a c c e s s  t o  w a t e r  i n  choos ing  
a  p l a c e  t o  l i v e .  
Water and Weather 
- l~luch o f  t h i s  t o p i c  can  b e  i n c l u d e d  i n  t h e  w a t e r  c y c l e  
c o n c e p t  b u t  h e r e  emphasis  can  b e  t h a t  most o f  o u r  
w e a t h e r  i s  w a t e r  i n  d i f f e r e n t  forms ( r a i n ,  s l e e t ,  h a i l ,  
f o g ,  snow, c l o u d s ,  dew, e t c . )  
P r o ~ e r t i e s  o f  Water 
- The f o l l o w i n g  c o n c e p t s  a r e  d i f f i c u l t  f o r  most young 
c h i l d r e n  t o  u n d e r s t a n d .  The a c t i v i t i e s  l i s t e d  below 
w i l l  h e l p  c h i l d r e n  become a c q u a i n t e d  w i t h  t h e  p r o p e r t i e s  
o f  w a t e r .  
. -. 
Water h a s  t h r e e  s t a t e s :  s o l i d ,  l i q u i d  and g a s .  
. L i q u i d  - Pour w a t e r  from one c o n t a i n e r  t o  a n o t h e r .  
Compare w i t h  o t h e r  s u b s t a n c e s .  Can you pour  a i r ?  
Can you pour  b r i c k s ?  
. S o l i d  - F r e e z e  w a t e r  i n  a  can .  Shape of  can  w i l l  
s h o w t h a t  w a t e r  expands  a s  i t  f r e e z e s .  F reeze  w a t e r  
i n  d i f f e r e n t  s i z e  c a r t o n s .  Watch them m e l t .  Which 
s i z e  m e l t s  t h e  f a s t e s t ?  Why? F r e e z e  w a t e r  i n  an i c e  
t r a y .  Dip a  con. t inuous  s t r i n g  i n t o  e a c h  cup below 
t h e  w a t e r  l i n e  i n  o r d e r  t o  make a n  i c e  b a r g e .  
Water i s  c o l d  when i t  i s  a  s o l i d .  Are a l l  s o l i d s  
c o l d ?  Does w a t e r  have  t o  b e  c o l d  t o  be  a  s o l i d ?  
. Gas - F i l l  a  t e a p o t  w i t h  a  s m a l l  amount of  w a t e r  
measured by t h e  c l a s s .  P l a c e  on a  h o t  p l a t e  and l e t  
i t  boil- .down. Pour  r emain ing  w a t e r  back i n t o  i t e m  
u s e d  t o  measure .  I s  t h e r e  more, l e s s  o r  t h e  same 
amount o f  w a t e r ?  Where d i d  i t  go? T h i s  exper iment  
can  be  dangerous  i f  p r o p e r  p r e c a u t i o n s  a r e  n o t  t a k e n .  
Piake s u r e  h o t  p l a t e  c o r d  c a n n o t  be t r i p p e d  o v e r  and 
t h a t  h o t  p l a t e  i s  n o t  touched  by c h i l d r e n .  Also  p l a c e  
s p o u t  away from d i r e c t i o n  o f  c h i l d r e n .  Warn them t h a t  
s t eam b u r n s .  
Water Seeks  I t s  OWL Leve l  
- F i l l  a  p l a s t i c  t u b e  w i t h  c o l o r e d  w a t e r .  Form a  U-shape 
w i t h  t u b i n g , l o w e r i n g  and r a i s i n g  e a c h  end.  Watch t h e  
l e v e l  o f  t h e  w a t e r  i n  e a c h  s i d e .  I t  w i l l  a lways remain 
t h e  same i f  n o t  b l o c k e d .  
- Siphon w a t e r  o u t  o f  t h e  w a t e r  t a b l e .  To s t a r t  t h e  s i p h o n ,  
p u t  one end o f  t h e  t u b i n g  under  w a t e r  and suck on t h e  
o t h e r  end.  I n  o r d e r  f o r  t h e  w a t e r  t o  f l o w ,  t h e  end o u t  
o f  t h e  w a t e r  must b e  lower  t h a n  t h e  l e v e l  o f  t h e  w a t e r  
b e i n g  s iphoned .  S i p h o n i n g  c a n  be s t o p p e d  by r a i s i n g  t h e  
f r e e  end of  t u b i n g  above t h e  l e v e l  o f  t h e  w a t e r .  
Water Has I f e igh t ,  Water i s  Under P r e s s u r e  
- Punch t h r e e  h o l e s  i n  a  can a t  d i f f e r e n t  h e i g h t s .  F i l l  
t h e  can w i t h  wa t e r  and obse rve  . the w a t e r  s t r e aming  o u t .  
Do t h e  s t r e ams  o f  w a t e r  go o u t  t h e  same d i s t a n c e ?  h'hy 
n o t ?  
S a l t  Va t e r  and Fresh  Water Have D i f f e r e n t  D e n s i t i e s  
- Put  t a p  w a t e r  i n  two c l e a r  p l a s t i c  cups .  Add two t e a -  
spoons o f  s a l t  t o  one .  S q u i r t  a  few d rops  o f  food'  
c o l o r i n g  on t h e  t o p  o f  each  cup o f  w a t e r .  The food 
c o l o r i n g  w i l l  d i s p e r s e  i n  t h e  p l a i n  t a p  w a t e r  bu t  t end  
t o  f l o a t  on t o p  o f  t h e  s a l t  w a t e r .  Ask what happens.  
Why? Would it be e a s i e r  t o  f l o a t  i n  f r e s h  c r  s a l t  wa t e r ?  
Water Can Change t h e  Way We See Th ings  
- Put r ods  i n  a  bucke t  o f  w a t e r  and obse rve  how they  
appear  t o  bend. 
- . . 
- Make a  wa t e r  l e n s  w i t h  a p l a s t i c  b u c k e t ,  a  p i e c e  o f  
p l a s t i c ,  twine  and w a t e r .  Near t h e  bot tom,  c u t  two 
round h o l e s  on o p p o s i t e  s i d e s  o f  t h e  bucke t .  P l ace  a  
p i e c e  o f  p l a s t i c  o v e r  t h e  t o p  r i m  and s e c u r e  w i t h  twine .  
F i l l  p l a s t i c  w i t h  w a t e r  [ shou ld  s a g  i n  shape o f  l e n s ) .  
P l ace  o b j e c t  th rough  h o l e s  i n  -bottom c f  Sucke t  and look 
a t  i t  t h rough  w a t e r  l e n s .  How has  o b j e c t  changed? 
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p r o p e r t i e s  o f  Sand 
1, Sand i s  a s o l i d  a t  most t empera tures  
a. Freeze  dry sand i n  a jar i c  f r e e z e r .  
Does it s t i l l  pour?  Does it s t i l l  
look l i k e  sand? 
b.  Pu t  sand i n  w a t e r .  Does it d i s s o l v e ?  
c. B o i l  sancl i n  w a t e r .  Does it m e l t ? -  
d. Expla in  t h a t  a t  very  h igh  t empera tu re s  
sand  w i l l  m e l t  and become g l a s s .  
2 .  Sand i s  Hard. I t  S c r a t c h e s .  
a ,  Have c h i l d r e n  f e e l  sand.  Desc r ibe .  F e e l  
d i r t .  How a r e  t h e y  d i f f e r e n t ?  Look a t  
sand  w i t h  a magnifying g l a s s .  Try t o  have 
d i f f e r e n t  s i z e  g r a i n s  s o  t h e  d i f f e r e n c e  
between f i n e  and coayse sand  can  b e  seen  
and f e l t .  
5 .  On two p i e c e s  o f  oak t a g  p u t  l i q u i d  g l u e .  
S p r i n k l e  sand on one and l e t  b o t h  d r y .  
. Compare t h e  s u r f a c e  of  each by f e e l i n g .  
S c r a t c h  a p i e c e  of  wood w i t h  each. What 
happens? Expla in  t h a t  t h e  one w i t h  sand 
is  a s m a l l  p i e c e  of  sand paper .  
c. P l a c e  sand  i n  a j a r .  Shake. Watch it 
tumble. I n s i d e  i s  a t i n y  sand  s torm.  
Sand moving q u i c k l y  s c r a t c h e s  r o c k s ,  f a c e s ,  
b u i l d i n g s .  People  use  sand "guns" t o  c l e a n  
b u i l d i n g s .  Sand s torms e rode  rocks .  Show 
p i c t u r e s  o f  wes t e rn  rock s c u l p t u r e .  
3. Sand Comes i n  many Co lo r s  
2. It can  be  t a n ,  yel low,  w h i t e ,  p i n k ,  p u r p l e ,  
r e d ,  g r een ,  g ray .  
b ,  The rock o r  s h e l l s  from which sand  i s  formed 
de te rmine  i ts c o l o r .  
4 .  Sand Comes i n  d i f f e r e n t  S i z e s  
a.  Examine sand w i t h  hand l e n s .  
b. If you have v e r y  f i n e  g radua ted  s i f t e r s ,  s o r t  
sand by p a r t i c l e  s i z e .  
c. Compare d i f f e r e n t  g rades  of  sand paper .  
5 . .  Sand has weight 
-. 
a .  Place sand i n  a con ta ine r  f i l l e d  wi th  
water. Sand w i l l  s i nk  t o  t he  bottom. 
I t  i s  heavier  than water.  
b. Moving water can push sand, but  when water 
slows down, sand s inks .  Demonstrate t h i s  
by pouring water i n  a slow s teady stream 
from a watering can o r  p i t c h e r  over  a p i l e  
of sand which i s  a t  one end of t9e sand 
box. Watch t h e  sand move quickly  where t he  
fo r ce  of  t h e  water i s  g r e a t  and move slowly 
where t h e  fo rce  of  t h e  water i s  weak. 
6 .  Dry Sand and w e t  sand a r e  d i f f e r e n t  
a. Dry sand c a n ' t  be p i l e d  s t eep ly .  Have 
ch i l d r en  p i l e  sand, t r y i n g  t o  make t h e  s teep-  
e s t  s lope  (not  h ighes t )  poss ib le .  Measure 
s teepness  of each p i l e  and compare. P i l e s  
should be roughly t h e  same (about 30 degree 
s lope  or  120 degree angle a t  t o p ) .  
To  measure each p i l e ,  take  2 s t r i p s  of paper,  
p lace  on the  s i de s  of  the  p i l e  and s t a p l e  
tops toge ther .  Compare t he  s teepness  of the  
d i f f e r e n t  p i l e s  by comparing t he  paper angles.  
b. Dry sand r o l l s ,  pours ,  blows. Watch it r o l l  
when bui ld ing.  Pour it through f i n g e r s ,  
funnels .  Blow i t  o f f  your hand. Watch o u t  
f o r  o t h e r ' s  eyes. 
7 % w e t  sand can  be p i l e d  s t e e p l y  
W e t  sznd s t i c k s  toge the r ,  bu t  very  w e t  sand 
cannot be p i l e d  s t e e p l y -  I t  becomes runny and 
s l i p p e r y .  
a .  Why? Some water between sand a c t s  l i k e  
g l u e .  Too much water  makes sand s l ippe ry .  
I t  overflows t h e  spaces between sand 
p a r t i c l e s  cnd makes t h e  sand s l i p p e r y .  
b.  Add  w a t e r  t o  sand slowly. How much water 
can be added before  t h e r e  i s  t o o  much t o  
make a s t e e p  s lope?  
c. What happens when t h e  w a t e r  evapora tes  
from sand? If you have b u i l t  a sand 
c a s t l e  what w i l l  happen t o  t h e  w a l l s  
when t h e  w a t e r  evapora tes?  Build something 
w i t h  w e t  sand and leave  it up a l l  day, over  
ni .ght-  What happens? 
d.  Drip c a s t l e s  t h a t  people enjoy making a t  a 
beach r e q u i r e  sand t h a t  has  a l o t  of s i l t  
i n  it. Your sand does n o t  have s i l t ,  and 
as a r e s u l t ,  d r i p  casf les cannot be made. 
~ h e > e  a r e  spaces between p ieces  o f  sand 
F i l l  a con ta ine r  wi th  sand. Pour water i n t o  it. 
Where does t h e  water go? 
9, san2'czn hold d i f f e z c n t  mounts  o f  water  d e ~ e n d i z c  
w o n  t he  s i z e  o f  t h e  sTaces bemeen s a d  grains. 
The amount of  wzter aceded in the sznd i s  h z r 2  
t o  jucqe. I t  rnav t a k e  many aczerzmcs. 
~ s k  i f  anyone has walked a long  a wet beach a-qd 
lookee a t  t h e i r  f o o t ~ r i n t s  m d  found Llen t o  
look d ry?  You can snow t h i s  by waLLing your 
hands o r  f i x s e r s  L%rgugh s h i n y  wet-lookins sand 
i n  a sandbox. E q l a i n  t h a t  when you pressed 
your weight Cown on Lle sand,  you made t h e  spaces  
betxeen 'he ? a r t i c l e s  of  sand l a r g e r  and t k e  . 
water from t!e top o f  t h e  sand went i n t o  t h e s e  
spaces.  Therefore,  t h e  t o p  looked d,-y because 
it d r i e d  out .  The w a t e r  soaked i n t o  t h e  l z r g e r  
spaces.  
O n  wet sand p lace  your hacd aai! shake y c u r  hani! 
back 2nd f o r t h .  Wzter w i l l  come t o  t h e  su r fzce .  
You have done t h e  o g g o s i t e  o f  above. By s h a k i n ~  
... . 
t h e  sand you made t h e  sand p a r t i c l e s  g e t  c l o s e r  
togeLler .  T h e  w a t e r  could no longer  f i t  i n  tSe  
spaces between p a r t i c l e s  s o  it came t o  t'le top .  
. 
YOU can a l s o  do t h i s  Sy p l a c i n g  wet  sand i n  L\e 
palm'or' your hand -and shakinq. 
VII Extending Sand and Water A c t i v i t i e s  
Language Arts,  P o e t r y  
- Read books t h a t  r e l a t e  t o  wa te r  and s and .  
Ra in ,  Rain R i v e r s ,  ~ h u l e v i t z  
Rain Makes Applesauce ,  Schee.r 
\\GO i n  t h  
k ra te r  f o r  Dinosaurs  and You, 
A Rainbow o f  My Own, Freeman 
The Rain Puddle ;  Duvois in  
The Umbrel la ,  Yashima 
Noah's Ark 
A ~ s o D ' s  F a b l e s .  "The Cow and The 
i n ,  Gare l  
7 
a r i  
P i t c h e r "  
. - -  
~ e v e ;  Minute ~ a l e ~ ,  "Why t h e  Hippopotamus 
t h e  Water", Powers 
i c k  
Took 
- Encourage c r e a t i v e  w r i t i n g  a c t i v i t i e s .  
. Make s i g n s  t o  l a b e l  p r o j e c t s  a t  t h e  sand  t a b l e .  
. Have c h i l d r e n  draw, o r  t a k e  pho tographs  o f ,  
f i n i s h e d  p r o j e c t s  and a c t i v i t i e s .  
- .  . . Wri t e  accompanying s t o r i e s  a s  c h i l d r e n  d i c t a t e .  
- Read poems about  w a t e r ,  r a i n  and sand .  
. Sound o_f 
'Water . 
The sound o f  w a t e r  i s :  
Ra in ,  
Lap, 
F o l d ,  
S l a p ,  
Gurg le ,  
S p l a s h ,  
Churn, 
C ra sh ,  
Murmur, 
Pour ,  
R i p p l e ,  
Roar ,  
P lunge ,  
- 
D r i p ,  
Spout  , 
S k i p ,  
S p r i n k l e ,  
  low , 
I c e ,  
Snow. 
Skv Laundry 
Las t  n i g h t ,  t h e  r a i n  was busy 
With washing o u t  t h e  sky - -  
T h i s  morning,  w h i t e  and f l u f f y ,  
The c louds  a r e  o u t  t o  d r y .  
-Marie Louise  A l l en  
Rain 
Summer r a i n  
i s  s o f t  and c o o l ,  
s o  I go b a r e f o o t  
i n  a  p o o l .  
But w i n t e r  r a i n  
i s  c o l d ,  and p o u r s ,  
s o  I  must watch i t  
from o u t d o o r s .  
-blyra Cohn L iv ings ton  
Rain Poem Jemima J-ane 
The r a i n  was l i k e  a  l i t t l e  mouse, 
q u i e t ,  s m a l l  and g r a y .  
I t  p a r r e r e d  a l l  a round t h e  house  
and t h e n  i t  went away. 
I t  d i d  n o t  come, I u n d e r s t a n d ,  
i n d o o r s  a t  a l l ,  u n t i l  
i t  found a n  open window and 
l e f t  t r a c k s  a c r o s s  t h e  s i l l .  
- E l i z a b e t h  Coa t swor th  
Mud 
-
Mud i s  v e r y  n i c e  t o  f e e l  
A l l  s q u i s h y - s q u a s h  between t h e  t o e s !  
I ' d  r a t h e r  wade i n  w i g g l y  mud 
Than s m e l l  2 y e l l o w  r o s e .  
Nobody e l s e  b u t  t h e  r o s e b u s h  knows 
How n i c e  mud f e e l s  
Between t h e  t o e s .  
. . 
- P o l l y  Chase Boyden 
Jemima J a n e ,  
Oh, Jgmima J a n e ,  
She l o v e d  t o  go o u t  
And s l o s h  i n  t h e  r a i n .  
She l o v e d  t o  go o u t  
And g e t  h e r s e l f  w e t ,  
And s h e  had a  duck 
For  h e r  f a v o r i t e  p e t .  
Every day 
A t  h a l f  p a s t  f o u r  
They 'd  b o t h  r u n  o u t  
The k i t c h e n  d o o r ;  
They'd f i n d  a  p u d d l e ,  
And t h e r e  t h e y ' d  s t a y  
U n t i l  i t  was t i m e  
To go away. 
They g o t  q u i t e  w e t ,  
But t h e y  d i d n ' t  mind,  
And e v e r y  r a i n y  day 
They 'd  f i n d  
A new way t o  s p l a s h  
O r  a  new way t o  s w i m .  
And t h e  duck loved  J a n e ,  
And J a n e  loved  him. 
- M a r c h e t t e  Chute 
Upon t h e  beach 
With p a i l  and spade,  
My sandy p i e s  and w e l l s  I made, 
And people passed  
On every  hand 
And l e f t  t h e i r  f o o t p r i n t s  on t h e  sand 
Then came a  wave 
With rush ing  t i d e  -- 
And eve ry th ing  was washed a s i d e .  
-110 Or leans  
A t  t h e  Sea-S ide  
When I was down b e s i d e  t h e  sea  
A wooden spade they  gave t o  me 
To d i g  t h e  sandy sho re .  
My h o l e s  were empty l i k e  a  cup. 
I n  every h o l e  t h e  sea  came up,  
T i l l  i t  could  come no more. 
-Robert Louis Stevenson 
A r t  
-
- C o l o r  s a n d  w i t h  c o l o r e d  c h a l k ,  powder o r  food  c o l o r i n g .  
- Flake s a n d  v i c t u r e s .  Draw o r  p a i n t  a  t r a i l  o f  g l u e  on 
a  p i e c e  o f ' s t i f f  p a p e r  and t h i n  s p r i n k l e  w i t h  i o l o r e d  
o r  n a t u r a l  s a n d .  Shake o f f  e x c e s s .  Use c r a y o n s  o r .  
marke r s  t o  add t o  t h e  d e s i g n  b e f o r e  o r  a f t e r  a p p l y i n g  
s a n d .  
- Layer  s e v e r a l  c o l o r s  o f  s a n d  i n  a  s m a l l  g l a s s  c o n t a i n e r ,  
s u c h  a s  a  baby food  j a r .  
-. 
- F i l l  s e v e r a l  s o d a  b o t t l e s  w i t h  d i f f e r e n t  amounts o f  
w a t e r .  Blow a c r o s s  t h e  t o p s  t o  make w a t e r  mus ic .  
- L i s t e n  t o  t h e  Moldau by Smetana.  ' The mus ic  p o r t r a y s  
a  g e n t l e  s t r e a m  j o i n i n g  o t h e r  s t r e a m s ,  becoming a f o r c e -  
f u l  r i v e r  and t h e n  p a r t  of  t h e  o c e a n .  
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Describes the desert in south-west North America, which is created by 
westerlies blowing over the rockies. Shows adaptation o f  plants and 
animals. 
Dunes 
-
Publisher: Pyramid Films 
7 min. 
Nursery, K,  1 
Film shows desert animals at sunrise, as they scurry to hide during a 
storm and as they re-emerge at sunset. 
Cataloques 
Childcraft Education Corporation 
20 Kilmer Rd. 
P.O. Box 3081 
Edison, New Jersey 08818-3081 
Constructive Plavthinqs 
1227 E. 119th Street 
Grandview, Missouri 64030 
Delta Education (ESS Elementary Science Study) 
P.O. Box M 
Nashua, New Hampshire 03061-6012 
1-800-258-1302 
~ a p  Ian' 
1310 Lewisville-Clemmons Rd. 
Lewisville, North Carolina 27023 
1-800-334-6750 
learn in^ Thinqs, Inc. 
684 Broadway 
P.O. Box 436 
Arlington, Mass. 02174 
617-646-0093 
